A new briarane diterpenoid, umbraculolide E (1) has been isolated from the gorgonian Gorgonella umbraculum besides the known briarane diterpenoids, juncellin, umbraculolides A and D, and a steroid 22-acetoxy-3,25-dihydroxy-16-24,20-24-bisepoxy-(3β,16α, 20S, 22R, 24S)-cholest-5-ene. The structures of the compounds were elucidated from their spectral data.
The gorgonians are a rich source of diterpenoids, particularly of those with the briarane skeleton, and a large number of them belonging to different genera have been chemically examined [1] . The briaranes are a group of highly oxygenated diterpenoids. As part of our continuing work on the bioactive secondary metabolites of the Indian gorgonian species [2, 3] , we have undertaken the chemical examination of Gorgonella umbraculum (Ell and Sol) (Family: Ellisellidae). The same species, collected from the Vallinukam coast of Tamilnadu, has been recently reported to give four new briarane diterpenoids, umbraculolides A to D, in addition to juncellin, pareolide and others [4, 5] . A new polyoxygenated steroid has also been reported from the same species [6] . The ethyl acetate extract of this gorgonian, collected from the Tuticorin coast, furnished a steroid [7] and three known briarane diterpenoids, juncellin, umbraculolides A and D. Further examination of the ethyl acetate extract resulted in the isolation of a new compound, umbraculolide E (1), as a minor constituent. 5.78 (d) . The spectrum also showed two pairs of hydroxymethylene protons, two at δ 4.44 (2H, brs) and the other two at δ 3 81 (AB q). Neither the exocyclic methylene protons nor the exocyclic epoxyprotons that are normally present in the briarane diterpenoids are present in the molecule suggesting that they might be in other functionalized forms.
The proton relationships attached to the various carbons were ascertained from the COSY connectivities (Table 1) . For example, the olefinic proton H-3 (δ 5.62) showed connectivity to the acetoxymethine proton H-2 (δ 5.48), and the proton H-10 (δ 2.94) showed connectivity to another acetoxy methine proton at (δ 5.72). Thus two of the three acetates could be located at positions C-2 and C-9, as noticed in several briarane diterpenoids. The alpha methine proton of the third acetate at δ 4.82 showed connectivity to the methylene protons attached to the neighboring carbon C-13 at δ1.78 and δ1.64.
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13 C NMR spectrum of 1 (Table 1) showed all 26 carbons, whose multiplicities were decided by the APT spectrum to consist of 5 methyl, 4 methylene, 9 methine and 8 quaternary carbons. The assignments of the chemical shifts of the respective carbons have been made in comparison with juncins I-K with respect to the 10 membered carbocyclic and lactone system. The 13 C NMR spectrum showed the three acetate carbonyl carbons at δ 170.1, 170.3 and 172.5, and the lactone carbonyl at δ 176.5. The four conjugated olefinic carbons were seen at δ 131.2 (d), 128.9 (d), 143.7 (s) and 123.7 (d), accounting for carbons C-3, C-4, C-5 and C-6. In addition to the three oxygenated carbons with the acetate groups at δ 76.4 (d), 69.2 (d) and 73.8(d), the spectrum showed the carbon with lactone oxygen at δ 80.1 and the usual C-8 carrying tertiary hydroxyl at δ 80.9. The spectrum also showed three more oxygenated carbons carrying the primary hydroxyls at δ 66.7 and δ 61.4 and one with tertiary hydroxyl at δ 76.2. These data suggested that in addition to C-16 in the form of hydroxymethyl, the exocyclic double bond C-11, C-20 might also be hydroxylated to give vicinal hydroxyls at C-11 and C-20. This vicinal glycolic system might find its precursor in the C-11 and C-20 exocyclic epoxy system, as found in most of the briarane diterpenoids.
The location of the various functional groups in umbraculolide E was confirmed by the HMBC correlations noticed in the molecule (Table 1) . For example, the acetoxymethine proton H-2 showed correlation with C-1/ C-3/ C-4/ C-14/ C-10 and C-15. The proton H-9 at δ 5.72 connected to C-9, with the acetate group showing correlation with C-2/ C-7/ C-11/ C-17 and C-10, and, similarly, the proton C-14 at δ 4.82 (d) attached to C-14, with the acetate group showing connectivities with C-13/ C-1/ C-10/ C-12 and C-15. The hydroxymethylene protons at δ 3.66 and 3.98 of C-20 showed connectivity with C-11 and similarly, the hydroxymethylene protons H 2 -16 at δ 4.44, showed connectivity with the carbons C-5, C-4 and C-6.
The NOESY spectrum (Table 1) The known briarane diterpenoids isolated, juncellin, umbraculolide A, and umbraculolide D, and the steroid 22-acetoxy-3,25-dihydroxy-16-24,20-24-bisepoxy-(3β,16α, 20S, 22R, 24S)-cholest-5-ene, were characterized by comparing their physical and spectral characteristics with the literature data of these compounds [4] [5] [6] [7] .
Experimental
General experimental procedures: Optical rotations were determined on a Roudalph Autopol-III polarimeter. Melting points were determined on a VEB-Analytic Dreader HMK hot plate and are uncorrected. IR spectra were recorded on a PerkinElmer-841 IR spectrometer in CHCl 3 solution. UV spectra were recorded on a Milton Roy Spectronic 1201 spectrometer in CHCl 3 .
1 H NMR spectra were measured on Bruker Advance DRX 300 and JEOL JNM EX-90 spectrometers.
13 C NMR spectra were measured on a Bruker Advance DRX 300 spectrometer at 75 MHz and JEOL JNM Ex-90 spectrometer at 22.5 MHz, using CDCl 3 as solvent and tetramethylsilane as internal reference. Elemental analyses were determined on a Carlo Erba 1108 instrument. Mass spectra were obtained on a JEOL JMS-300 spectrometer.
Material:
Specimens of G. umbraculum were collected from the Tuticorin coast in March, 1999. The material was kindly identified by Dr P.A. Thomas, Scientist, CMFRI, Trivandrum, and voucher specimens (code: AU1/196) are deposited at the Marine Museum of the School of Chemistry, Andhra University and the National Institute of Oceanography, Goa.
Extraction and isolation:
Freshly collected specimens of G. umbraculum were washed thoroughly with fresh water to remove adhering algae and other materials, cut into small pieces and immediately soaked in methanol. Removal of solvents from the combined methanolic extract gave a residue (48 g), which was extracted with EtOAc (3x500 mL). Removal of the solvent from the EtOAc extract under reduced pressure gave a residue (36 g), which was subjected to column chromatography over a column of silica gel (Acme brand, 100-200 mesh, 400 g) using solvents of increasing polarity from n-hexane through to EtOAc. The fractions showing similar spots on TLC examination were combined and the residues from these were subjected to rechromatography over silica gel /silver nitrate (20%) impregnated silica gel columns to yield a new briarane diterpenoid, umbraculolide E (8 mg), besides the three known derivatives, junceelin (50 mg), umbraculolide A (50 mg), and umbraculolide D (20 mg) . In addition, a new spiroketal steroid (8 mg) was isolated, as well as a monohydroxy sterol (2 g). The residue from the column fractions 181-188 (EtOAc: DCM, 7.0: 3.0) showed two spots with small impurities. This was subjected to HPLC to give colorless solid (8 mg) of umbraculolide E (1). 
